Características demográficas y de salud de la población Nahua: población en contacto inicial de la Amazonía Peruana 
Introduction
It is considered indigenous population the original inhabitants of an area, or to those who are descendants of the original inhabitants who were colonized, and those who live in indigenous areas and are accepted by the indigenous community 1 . Although there are many controversies on the use of the term indigenous 2 , and even the United Nations have not agreed on a universal definition 3 , it is recognized that the indigenous population, both globally and regionally, have been largely neglected 4, 5 . According to United Nations estimates, there are about 370 million indigenous people worldwide distributed in over 90 countries and with more than 500 different languages; around 50 million of them living in Latin America 3 . Unlike countries such as Canada, Australia, and New Zealand, indigenous health information is relatively scarce in the Americas . Peru also recognizes two special groups of indigenous people, based on their social relations with the rest of the national population and its social vulnerability as a consequence of such relationship: populations in voluntary isolation and initial contact populations.
Several groups in initial contact exist in Peru; one of the most studied has been the Nanti group 8 . Another one, with fewer studies about its vulnerable status in health, is the Nahua group. Populations in initial contact stage (i.e., Nahua, Nanti), form a bridge between native groups in isolation -small and isolated groups moving throughout the jungle of the departments of Cusco, Ucayali, and Madre de Dios-and the contacted native population.
Our research's objective was to describe the demographic and health attributes from the Nahua population and to ascertain whether this population is still in a state of health vulnerability.
Materials and method Definitions
Health vulnerability. From a historical perspective, the term vulnerability reflects the fact that thousands of indigenous cultures no longer exist or have been marginalized to become extinct, following contact with westernized cultures 9 . For our study, however, we adopted a social perspective, by which health vulnerability refers to those social inequalities, such as different living conditions, skills or abilities to manage risk, access to resources and social networks, access to health services, which have a direct impact in the health of the population, this include those categories that act as cause of health among different population groups 10 . Several studies have found some segments of society more vulnerable to disease and death than others, such as the young, the elderly, women, ethnic minorities, people with little social support, little or no access to education and health, low income and the unemployed 11 . In this study, we operationally consider that a population has some type of health vulnerability when it shows noticeable deficiencies in the provision of quality health services, or when it has wide health gaps. We documented and described this vulnerability with rate indicators of natality, mortality, and morbidity, contrasting them with those of a Western society as well as with other contacted native populations and populations in initial contact.
Populations in isolation. An indigenous group, or part thereof, which has not developed sustained social relationships with other members of the national society, or having done so, has chosen to discontinue that practice 12 . They are an indigenous sector that due to previous traumatic experiences, has voluntarily chosen to, or was forced to, isolate themselves from the rest of the national society and sometimes from other indigenous communities in exchange for their survival, even in unfavorable conditions 13, 14 . Peoples in initial contact. Are those that occasionally form relationships with other groups of people, have had or have a sporadic or continuous link with other foreign cultures, whether indigenous or not, and their situation presupposes vulnerability due to how traumatic or destabilizing the contact would had been 13 . This group includes indigenous people in recent contact, that despite their interaction with the rest of society, predominantly maintain their traditional organizational patterns and subsistence, poor exchange of products and they are still very vulnerable to suffer epidemics by their interaction with external agents 8 .
Characteristics of the studied population
For the protection of groups in voluntary isolation and initial contact in Peru, this country has created land reserves. Currently, there are 6 recognized reserves for indigenous people in isolation 15 . One of these reserves is the one established in favor of the Nahua, Kugapakori Nanti (RTNKN) and other ethnic groups, located between the departments of Cusco and Ucayali. The areas inhabited by these groups are known for being among the richest in natural resources, both in flora and fauna, as well as oil and gas 16 . In this region there are two identified initial contact groups: the Nahua and the Nanti.
Initially, the Nahua lived in isolation, devoted to hunting, fishing, and wood gathering, individually or in small tribes. Currently, they live in the town of Santa Rosa de Serjali (Figure 1 , top pictures). In addition to subsistence activities, they occasionally engage in logging, sometimes exploited by illegal loggers and sometimes by their own initiative, with the intention of getting some kind of economic benefit for subsistence 17 .
Type of study
Qualitative and quantitative descriptive study.
Population and sample
We did not use a sample; we studied the total Nahua population at 2006. Total population data from 1987 to 2005 were obtained from the log books of the Dominican mission; in addition, population data by sex and age were obtained from the 2006 local population census carried out by the Dominican nuns (n = 314). Data on births, for the 1987-2006 period, were collected from the log books of the Dominican volunteers. Data on morbidity for 2006 were collected from the log book of health care of the Dominican volunteers as well as from Sepahua's health center registry (the district capital town, located eight hours away by boat) which conducts periodic health care visits in Santa Rosa de Serjali. Mortality data, from the 1995-2005 period, were collected from the Dominican volunteer's records, and contrasted with the information from Santa Rosa de Serjali's cemetery.
Dominican volunteers, acting in their humanitarian mission in the Santa Rosa de Serjalí region, did not gather information through standardized data collection forms or tools. Instead, they used a 'health notebook' , in which the patient's name, demographics (age, sex, offspring size), and main diagnosis were recorded, by hand. We transcribed the above mentioned data into an Excel file. The information was mostly kept at the health center, as well as at the Dominican mission premises.
Population pyramid and rates
The population pyramid for 2006 was created using that year's census information. In addition, following the definitions of rates established by the WHO, we estimated the general mortality rate (GMR), the infant mortality rate (IMR), and the birth rate (BR), disaggregated by sex and age group whenever appropriate. GMR corresponded to the total number of deaths in a specified period divided by the total population (and expressed per 1,000 inhabitants); IMR was the number of deaths among children aged 0 to 1 over the calendar year, divided by the number of live births in the same year (expressed per 1,000); BR was computed as the number of births divided by the total population in a specified year (expressed per 1,000).
Quantitative analysis we performed using SPSS 18.0; Microsoft® Excel was used to produce graphics; maps were created with gvSIG.
Qualitative Analysis
With the objective of shed some light on the social causes of population health in the Nahua, contextualize their situation, and interpret the results of the quantitative analysis, we used engaged observation and informal or semi-structured interviews to key community informants as qualitative research techniques.
Fieldwork and participant observation was conducted from January 2004 to the last months of 2005. During this period, trips were made to the town of Santa Rosa de Serjali on a bimonthly basis and with duration of approximately two weeks each time. The research team consisted of a physician-epidemiologist, a geological engineer, a geographer engineer, an anthropologist, and a lawyer. Each of its members had specific objectives listed in the RTNKN Protection Plan, determined by the National Indigenous Amazonian and Afro-Peruvian Institute (INDEPA), with funding from the Inter-American Development Bank.
The RTKNN protection plan was aimed at guaranteeing, the respect of the RTKNN groups rights and territories. In the area of health care, it tried to ensure an adequate health offer, in harmony with the social and cultural characteristics of the reserve. To preserve anonymity, the names of key informants are not disclosed. Instead, the terms key informant 1and key informant 2 are used in each citation.
Ethical Aspects
The study was reviewed and approved by the research committee for the Kugapakori Nahua Nanti reserve protection area, belonging to IN-DEPA, but did not go through the Ethics Committee, because at that time and place, the ethics committee were not yet available; on the other hand, anonymity was preserved. Informed consent was obtained from interviewees in advance; information was processed anonymously.
Results

Demography
According to the 2006 census, Santa Rosa de Serjali had a population of 314 people; 174 (56%) male, and 140 (44%) female. All were grouped into 63 families.
We observed fewer people, especially women, in the 20-24 years age group , in comparison to other age groups. Also, there was a smaller number of people on the 0-4 years group in comparison to the group of 5-9 years ( Figure 2 ).
Mortality
There were 22 deaths recorded in the Nahua population in the 1995-2005 period. The general mortality rate varied between 3.2 and 6.4 per 1000 inhabitants per year. Infant mortality rates were very high, reaching a peak of 200 per 1000 inhabitants in the year 2001 (Figure 3) .
Causes of death
The main causes of death in adults in the period studied were: unknown cause (43%, 3 deaths) followed by acute diarrheal disease (ADD) (29%, 2 deaths), drowning (14%, 1 death), and intestinal obstruction (14%, 1 death).
The main causes of infant mortality until 2005 were: unknown cause (40%, 6), pneumonia (33%, 5) and stillbirth (7%, 1), starvation (7%, 1), congenital problems (7%, 1), and tetanus (6%, 1).
The low level of precision in the diagnosis is probably because no medical staff conducted most of them during these years, limiting the ability to identify some diseases.
Qualitative analyses identified some social and cultural practices of the Nahua group that could influence mortality, and they should be explored in more depth. Key informant 1 interview suggested that in special occasions euthanasia rites might have taken place, especially for people suffering a serious illness.
. Further more the Nahua population continue to practice some migration processes that have been passed from generation to generation, related to subsistence activities, such as food gathering. These activities might add in some mortality and morbidity risks, as key informant 2 interview seems to indicate. For example, during the migration to get Taricaya eggs (turtle eggs) encounters with people in isolation occur. Sometimes the contact even occurs with groups that have not been adequately documented and injuries and in some cases casualties were not properly recorded:
We went to the headers and they they started to bite [shoot with arrows] and we had to shoot, some propably have died, we have arrows that are different from ours. (Key informant 2)
These circumstances may also contribute to increase their vulnerability. There are some cultural practices that although they could make room for suspicion, they could easily influence the infant mortality rate. Similar customs have been reported in other native populations. Our key informant 1, said that in at least a couple of occasions, he has witnessed cases when newborn babies dissapear:
... We were following up on a pregnant woman, a young woman who had no husband, that looks really bad, when delivery was getting closer, the girl said she was not pregnant .. 
Birth rate by department
Birth rates in the Nahua population (i.e., Serjali)were almost two times higher than Peru's in the two quinquennia periods prior to 2006 (Figure 5) .
There are some social factors, such as polygamy, that might influence birth rates. This behavior has been observed in Alto Amazonas groups in northern Peru in groups such as the Shipibo 18 which also showed a high birth rate. However, in the case of the Nahua, polygamy has been limited to the community leader (Curaca).
Morbidity
In 2006, 114 Nahua people were treated for health issues. The 10 leading causes of disease observed were bronchitis (26 persons; 22.8%); low back pain (13.2%), acute pharyngitis (11,4%); arthralgia / arthritis (8.8%); gastritis (8.8%); complex phar- Child mortality rate General mortality rate yngitis (5.3%); poliartralgia (5.3%); conjunctivitis (4.4%); anemia (3.5%), and pyoderma (3.5%).
Discussion
The results presented in this analysis suggest that in 2006, the Nahua group was in a situation of health vulnerability, presenting high rates of general and infant mortality, and poor recovery in population growth.
Social integration
It is likely that the Nahuas' initial migration occurred during the period of isolation, before the 40s due to the rubber boom. Later in the 70s and 80s it was due to the presence of oil exploration companies.
In the 80s, during seismic prospecting activities for hydrocarbon exploration, the "trocheros nativos" (people who identify and open new paths in the jungle) contacted the first Nahuas. Following this first contact they were relocated to the city of Sepahua. There is controversy surrounding this relocation, because according to some informants it was forced and according to others it was consensual. After spending some time in Sepahua, some difficulties in the interaction with the population arised. This is when the Dominican missionaries helped the Nahuas move to a nearby region. A village called Santa Rosa de Serjali was created. Currently, there is gas exploitation getting closer to the area of the Nan- 38.2 2000-2005 1995-2000 ti population than the Nahua population, who are located in the area bordering the reserve. The integration process continues today, with a slow but gradual progress that could be analyzed in terms of the proposed indicators.
On the other hand, the contact of this population with Western culture changes the environment of the native populations, changes their live conditions and their worldview. All of it affects their health. Thus it is likely that to the existing diseases among pre-contact Nahuas (of which we have limited records), new diseases that appear as a result of their interaction with other societies will be added, diseases like influenza 19 , tuberculosis 20 , HIV 21 and hepatitis B
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. Finally, contact with Western culture makes them particularly vulnerable, with difficulty to resist and adapt to threats that loom over their health.
Population Pyramid
It is likely that at the begining, the population pyramids of the Nahua showed age group bands without population, which demonstrates that the settling process didn't follow the same rhythm for all age groups. As years passed and among other reasons like religious activists stimulus or in some cases by a decision of the natives themselves, such population's age groups, began to populate with other Nahua of different ages. These Nahuas used to live wandering, but then decided to join the Nahua sedentary population, located in Santa Rosa de Serjali. Unfortunately, we do not have censuses previous to 2006 that clearly would depict this process. Actually, few native populations have reliable census or vital statistics, for that reason than many indigenous societies know little about their own demographic processes 23 . Even over the years, the age groups have increased in number. The year 2006 saw a decrease in the base of the pyramid population (0-4 years group) in relation with the 5-9 years group, because as we have seen, this group has a high birth rate. This could explain the state of vulnerability of this population during those years. This same pattern has also been observed in the Nanti group, which in 1998 and 2002, presumably by the presence of epidemics such as malaria and acute diarrhea disease, had a decrease especially in the group of children under 5 years. However, not only epidemics can cause this type of shortening at the base of the population pyramid, but also the difficulties to access health services 6 , as Nahua are 8 hours away by boat to the nearest health center. Even though by 2006 they had a radio to communicate in case of emergency, in previous years there experienced serious communication difficulties. The Nahua, from a social standpoint, have experienced a much greater integration with Western society than the Nantis (Initial contact group from the same area). However, in the year 2006 we also saw an important shortening of the base of the Nahua population pyramid (group of 0-4 years). The demographic characteristics of the Nahua were similar to those of other Amazon indigenous populations with high percentage of children under 15 years, high fertility and children mortality [24] [25] [26] . The indigenous population census carried out in Peru don't include recently encountered populations like the Nahua 6 . Because census are instruments for public policy planning, leaving these populations out of them makes them vulnerable 27 , as they are in practice, invisible for the government.
Mortality
The Nahua GMR is variable and high in all the years studied. This is consistent with literature that said the GMR is always higher in indigenous populations than in non-indigenous populations 3 . Furthermore, it was observed that up until 2004, the IMR was greater than 100, then it started to decrease. However, the levels are still high compared to indigenous populations of developed countries like Canada, Australia or New Zealand 3, 28 , where there has been a further decline in infant mortality. Although, it is clear that the indigenous population of South America is quite different compared to the population in comparation 29 . In the Nahua, we observed than there was a decline in IMR in the last years of this study. Nevertheless, the IMR of 2004 and 2005 remain high, comparable in the year 2005 with countries such as Cameroon, Equatorial Guinea, and Ethiopia among others. However, the IMR for Peru was estimated at 25 per 1000 inhabitants the same year, according to reports from the World Health Organization
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. On the other hand, some studies have shown that the IMR in Peru's indigenous population can be 3 or 4 times the national average 31, 32 . Also, Ecuador shows that infant mortality rates in indigenous people have become greater than 100 per 1000 inhabitants 33 . Other authors reported that the mortality rate among rural indigenous children is 70% higher than for non-indigenous children 34 .
The main cause of mortality among adults is unknown, probably due to difficulties in the recording and diagnosis of death, not having permanent medical staff, (at least until 2006). In second and third place are acute diarrhea and drowning as main causes of death. This is important, because the only access to the area is through the river, sailing about 8 hours from Sepahua, (the nearest town in Ucayali) and the native are fairly used to this kind isolation. This situation has also been reported since 1968 when Shipibo population described it as death from motor vehicle accidents 35 . This also increases their risk of vulnerability as there are areas where you can only use peque peque, (a narrow and low raft where one seats behind the other) which can easily cause accidents. Recently publication about isolated population in Brazil referred when Nahua population newly contacted, 60% died between 1983 and 1985 from influenza 36 . Among the causes of infant mortality that have been observed, the main causes seem to be pneumonia and stillbirths. In this regard, some authors mention infanticide in other tribes of the Amazon. This was evidenced in the Yanomami in Brazil with rates of 15 to 20%
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, and the Saranahuas in Peru
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, who maintained the tradition of having children every three years and practiced infanticide to make births occur only on those years. In this regard, during an interview to a key informant, he mentioned the disappearance of some babies, especially of mothers who did not have a known partner. However, the evidence in the Nahua population is scarce and inconclusive.
Birthrate
We did not observe a recovery of the birth rate, because its development is variable. Comparing the pyramid of the Nahua (2006) . However, when talking about indigenous "pre-contacted" in Mato Grosso (Brazil) 40 , it is mentioned that this population experienced a dramatic population decline from 1910-1965. It was not until 1970 that they would experience a recovery (defined as a new increase in the birth rate), so perhaps a sustained recovery of the birth rate in the Nahua population could be very slow. Further, in the 5 years prior to 2006, the decline in the birth rate in the Nahua population has been greater than the one of the neighboring departments of Cusco and Ucayali, and much higher than the decline in the birth rate of Peru.
Morbidity
Until 2006, the staff of Sepahua's health center visited them to provide care, every three to four months each year. It is that during this patient visits in 2006 the identified bronchitis as the main cause of illness, followed by back pain. Back pain is a pathology that is closely related to their regular activities, such as long walks with heavy loads of timber, which could turn into an arthralagia or polyarthralgia, typical of the manual activities they perform, including fishing, hunting and others. We did not observe other infectious diseases very common in this area (Malaria, Leishmania, etc.) probably due to the lack of technical personnel in the diagnosis of other diseases and limited resources for diagnostics 41 .
Limitations of the study
The information is current up to the year 2006, because geographical access difficulties are complex and access to the area is only via the river or air. On the other hand, the collection of information had to be done manually for each entry as there was no electricity in the area. All these contributed to the delay in the process of collecting and analyzing information. The calculation of rates in such small populations, may mean a greater variability that in this context should be evaluated. Comparisons with other native populations should be made with caution, because there are few reports of populations in initial contact, as these ethnic groups constitute a special group within the native population. Up until 2006, causes of death were not properly registered, generating a high number of cases without a proper diagnostic, so further studies should be proposed.
In particular, we acknowledge the lack of properly furnished clinical records as a significant research drawback. The available records reflected only socio-demographic and current health status data of the interviewees: they did not capture their individual or familiar background, particular habits related to their bio-psychosocial health, nor their prognosis, treatment, or recovery. This lack of information limits the ability to explore the natural history of diseases and, more broadly, to know the trends and evolution of the health status of the Nahua people.
The present study has some limitations from the qualitative standpoint, such as lack of triangulation. It would require further study of some of the practices gathered and mentioned above, including the practice of euthanasia.
Conclusions
In the analysis of health indicators, it was found that the Nahua has high infant mortality rates, high generally death rates and high birth rates. Additionally, the analysis of the population pyramid, the causes of morbidity and mortality, as well as the complementary qualitative analysis of this population, lead us to the conclusion that the Nahua, until 2006 was still in a process of health vulnerability. All this understood in accordance with our operational definition of a population that has deficiencies in health, or has a high probability and/or will have deficiencies in health care. It is likely that the indicators analyzed until 2006 have not changed significantly in the intervening years, as has happened in other native populations.
Currently, the Nahua are in permanent contact with society, and are improving their health and living conditions. They have to access to drinking water, get occasional visits from health workers, have a school, and some have even participated in the election of political authorities. It should be noted that the Peruvian state has a plan to protect native populations in isolation and specifically, the populations included in the RTNKN. However, the institutions currently representing indigenous people continue to seek support for their development and begin to claim their rights from the Peruvian Government. They are probably aware that the social situation that affects their environment can also affect their health 42, 43 . The poor knowledge of populations in initial contact, makes necessary the dissemination of these results as a base line to understand the health situation of this population. It is important to mention that using census information alone, not health-related, is insufficient for that reason 44 , the information presented is not only useful from the health point of view, but also helps understand the social context that may influence a health approach taylored to these populations. This information is not only valuable for the Peruvian state, but also for those Amazonic countries with large forests in South and Central America, that still preserve these native groups. Considering that population changes do not happen in few years, and despite the time elapsed between the completion of the study and the presentation of this results, we consider still valid, the findings presented in this document.
A deeper and broader qualitative study on the process of change the Nahua population is subject to (transition from a nomadic towards a sedentary lifestyle and contact with other communities), as well as the social, economic and cultural factors affecting the health-disease process in this population, would be very relevant to complement the analysis of vulnerability in health.
